Differential effects of immunophilin-ligands (FK506 and V-10,367) on survival and regeneration of rat retinal ganglion cells in vitro and after optic nerve crush in vivo.
Immunophilins belong to the large family of peptidyl-prolyl-cis-trans-isomerases known to be involved in many cellular processes (e.g., protein trafficking and transcriptional regulation). Beside the widespread therapeutic use of ligands of immunophilins as immunosuppressants, it has been shown that some of these compounds such as FK506 and V-10,367 may mediate neuroprotection and improve axonal regeneration following damage to peripheral nerve fibers. Here, we have analyzed the effects of these two compounds on neurite outgrowth of retinal explants in vitro and on axonal regeneration of retinal ganglion cells, a population of central intrinsic neurons, ten days following optic nerve crush in vivo. FK506 enhanced neurite outgrowth/regrowth in vitro in a dose dependent manner up to 135% (control = 100%), while V-10,367 was more effective (up to 168%). In vivo, intravitreal V-10,367 and FK506 significantly reduced the number of dying retinal ganglion cells as demonstrated by terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling. Local application of FK506 into the vitreous body, but not V-10,367, immediately provided after the optic nerve crush induced the elongation of regenerating fibers across the lesion site for around 1.2 mm. Our data provide evidence that the ligands of the FK506-binding proteins FK506 and V-10,367 protect (otherwise dying) retinal ganglion cells from optic nerve crush-induced cell death, promote neurite outgrowth in vitro and that locally applied FK506 enhances the sprouting of axotomized central intrinsic neurons such as retinal ganglion cells in vivo after optic nerve crush.